Abstract-In this paper, an efficient decomposition method is constructed and used for solving system of nonlinear equations. The method based on the decomposition technique of Noor [M.A.Noor, K.I.Noor, Some iterative schemes for nonlinear equations, Appl. Math. Comput. 183(2006), 774-779]. This technique is revised to solve the system of nonlinear equations. Some illustrative examples have been presented, to demonstrate the proposed method and the results are compared with those derived from the previous methods. All test problems reveals the accuracy and fast convergence of the suggested method.
INTRODUCTION
Recently, several iterative methods have been made on the development for solving nonlinear equations and system of nonlinear equations. These methods have been improved using Taylor interpolating polynomials, quadrature formulas, homotopy perturbation method and decomposition techniques [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Chun [3] by improving Newton method has presented a new iterative method to solve nonlinear equations. His work is based on modification of the Abbasbandy's study [1] . Their methods have contained higher order differential derivatives displaying a serious drawback. To overcome this difficulty, Noor et al. [12] have considered an alternative decomposition technique which does not involve the derivative of the Adomian polynomial. Furthermore, Darvishi et al. [4, 5] by using Adomian decomposition constructed new methods and Golbabai et al. [7] have applied the homotopy perturbation method to build a new family of Newton-like iterative methods for solving system of nonlinear equations.
In this paper, a new iterative method was constructed by using the Noor's decomposition technique [12, 13] . This technique, however, needs to be revised to solve the system of nonlinear equations. Some illustrative examples have been presented, to demonstrate our method and the results are compared with those derived from the previous methods. All test problems reveals the accuracy and fast convergence of the new method.
ITERATIVE METHOD
Consider the system of nonlinear equations of the form
is a root of (1) and
is an initial estimation sufficiently close to
x . Using Taylor's series around u for (1), we have
[
[ where ⊗ is the Kronecker product and i e is a 2x1 vector of zero except for a 1 in position i .
We can rewrite (3) as
where (6) and
To satisfy that ( ) x N is nonlinear and vector form, the following decomposition method constructed by Noor & Noor [12] was used in the vector form
The nonlinear operator ) N(x can be decomposed as
Combining (4), (8) , and (9), the iterative scheme can be obtained as From (5), (6), (8), and (10), it follows
and (14) Joining (8), (10) , and (13), 
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Using (8), (10) , and (14), we obtain The above algorithm was defined by Golbabai and Javidi [7] using the homotopy perturbation method. It has been shown that the Noor and Noor decomposition is very simple and easier than the homotopy perturbation and Adomian decomposition methods for solving the nonlinear systems. Now, Algorithm 2.1 can be improved by using (6) and (10) as following: Substituting the equations (13), (14), and (15) into (8), we can obtain by the iterative schemes
) 
APPLICATIONS
In this section, two examples are presented to illustrate the efficiency of the method developed in this study. By applying Algorithm 2.2(A2.2), the results are compared with standard Adomian decomposition method (SADM), revised Adomian decomposition method (RADM) [6] , the algorithms A1 and A2 obtained by using the homotopy perturbation method by Golbabai and Javidi in [7] , and Newton-Raphson method(N-R). The computational results for two examples are presented in Table 1 and  Table 2 . These examples exhibit the accuracy and convergence of the developed method, numerically.
Example 1: Consider the following system of nonlinear equations [7, 10] using initial approximation 
The exact solution of the problem is (1, 1) .
Example 2:
Consider the other system of nonlinear equations [7] : . The exact solution of this problem is also (1, 1) . 
CONCLUSION
A new iterative method is constructed and applied to solving the system of nonlinear equations. The suggested method is shown to be more convergent than the Adomian decomposition, revised Adomian decomposition methods [6] , and NewtonRaphson method and is useful and effective as the homotopy perturbation method [7] . Finally, our proposed method can be used as an alternative method for solving system of nonlinear equations, and in engineering problems related to nonlinear systems.
